In vitro inhibition of hepatic steroid hydroxylation by tamoxifen, a series of tamoxifen analogues and related compounds.
The in vitro inhibition of the cytochrome P-450 (P-450) isozyme specific positional hydroxylation of androst-4-ene-3,17-dione (androstenedione) by the alkylamino containing compounds trans- and cis-tamoxifen, 4-hydroxytamoxifen, N-desmethyltamoxifen, SKF 525-A and the non-alkylamino containing compounds tamoxifen metabolite E, and tamoxifen analogue U-23469 was assessed in pooled hepatic microsomes isolated from untreated male rats. P-450 IIA 1-mediated androstenedione 7 alpha-hydroxylation appeared refractory to inhibition, with the lowest I50s being approximately 200 microM (cis- and and trans-tamoxifen, 4-hydroxytamoxifen). (According to the recently recommended nomenclature for cytochromes P-450 (Nebert DW and Gonzalez FJ, Ann Rev Biochem 56: 945-993, 1987), rat hepatic cytochromes P-450 UT-A, PB-B, PCN-E and UT-F are encoded by genes IIC 11, IIB 1, IIIA 1/2 and IIA 1, respectively. I50s toward the P-450 IIC 11-, IIB 1-, and IIIA 1/2-catalysed reactions, androstenedione 16 alpha-, 16 beta- and 6 beta-hydroxylations, respectively, were generally in the range 70-190 microM. However, metabolite E exhibited a rather specific and potent capacity to inhibit androstenedione 16 alpha-hydroxylase activity (I50 = 18 microM). Since a number of alkylamine compounds have been shown to sequester microsomal P-450 as an inactive metabolite intermediate (MI), the tamoxifen analogues were investigated for their in vitro MI complexation capacity. However, spectral binding studies revealed that the incubation of these compounds with NADPH-fortified microsomal fractions did not result in MI complex formation. In binding experiments conducted with oxidised microsomal fractions it was apparent that most of the tamoxifen analogues are type I ligands of quite high affinity for ferric P-450 (Ks range 10-60 microM). It seems unlikely that MI formation is involved in the observed inhibition of androstenedione hydroxylation by tamoxifen and congeners. Instead, and in contrast to the situation observed with SKF 525-A, it would appear that the inhibitory capacity of the tamoxifen analogues is more closely related to type I binding capacity with ferric P-450. A finding of particular interest is that metabolite E, in which the alkylamino side-chain is absent, elicited a type I interaction of high capacity. The maximal absorbance change of the type I interaction of this compound with microsomal P-450 was about three-fold greater than the other compounds.(ABSTRACT TRUNCATED AT 400 WORDS)